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PART SEVEN 

M I N E  PAGER PHONE TO PUBLIC 
TELEPHONE INTERCONNECT SYSTEM 

INTRODUCTION 

T h i s  P a r t  d e s c r i b e s  a mine p a g e r  phone t o  p u b l i c  t e l e p h o n e  
i n t e r c o n n e c t  s y s  t e m  t h a t  p e r m i t s  mine p a g i n g  t e l e p h o n e s  t o  be  
s e l e c t i v e l y  i n t e r c o n n e c t e d  w i t h  t h e  p u b l i c  t e l e p h o n e  s y s  t e m ,  
as i l l u s t r a t e d  by F i g u r e  1. T h i s  i n t e r c o n n e c t  c o n c e p t  w a s  
f i r s t  c o n c e i v e d  and  d e m o n s t r a t e d  i n  b r e a d b o a r d  form by H.  E .  
P a r k i n s o n  o f  I n d u s t r i a l  Hazards and Communications,  PMSRC, as 
one  means f o r  p r o v i d i n g  improved emergency and o f f - h o u r s  com- 
m u n i c a t i o n s .  The t h i r d - g e n e r a t i o n  p r o t o t y p e  u n i t  d e s c r i b e d  
i n  t h i s  P a r t  w a s  d e s i g n e d  and f a b r i c a t e d  by A r t h u r  D. L i t t l e ,  
I n c .  T h i s  u n i t  i s  a s m a l l  d e s k - t o p  o r  wal l-mounted u n i t  t h a t  
c o n n e c t s  d i r e c t l y  t o  b o t h  t h e  p u b l i c  t e l e p h o n e  l i n e  and t h e  
mine p a g e r  phone l i n e ,  and r e q u i r e s  no  m o d i f i c a t i o n s  t o  e i t h e r  
t h e  p u b l i c  d i a l  t e l e p h o n e  o r  mine p a g e r  phones .  A s  p a r t  o f  
t h i s  t a s k ,  ADL a l s o  b u i l t ,  u n d e r  a v e r y  compressed t i m e  sched-  
u l e ,  a s e c o n d - g e n e r a t i o n  p r o t o t y p e  u n i t  s u i t a b l e  f o r  r e l i a b l e  
d e m o n s t r a t i o n  o f  t h e  i n t e r c o n n e c t  c o n c e p t  d u r i n g  t h e  B u r e a u ' s  
t e c h n o l o g y  t r a n s f e r  s e m i n a r  on mine communicat ions i n  March 
1973.  * 
A ma jo r  o b j e c t i v e  o f  t h e  d e s i g n  o f  t h e  t h i r d - g e n e r a t i o n  u n i t  
d e s c r i b e d  i n  t h i s  P a r t  w a s  t h a t  i t  be  c o m p a t i b l e  w i t h  p r e s e n t  
mine p a g e r  phone sys t ems  u t i l i z i n g  DC v o l t a g e  on t h e  mine phone 
l i n e  t o  a c t i v a t e  t h e  phone l o u d s p e a k e r s .  T h e r e f o r e ,  t h i s  u n i t  
w a s  d e s i g n e d  t o  o p e r a t e  i n  a push- t o -  t a l k ,  p u s h - t o - l i s  t e n  mode 
t h a t  accommodates t h e  i n h e r e n t  d e s i g n  d i f f e r e n c e s  and  o p e r a t i o n  
modes o f  t h e  mine phones o f  d i f f e r e n t  m a n u f a c t u r e r s .  Though 
t h i s  push- t o -  t a l k ,  push- t o - l i s  t e n  mode o f  o p e r a t i o n  may seem 
s l i g h t l y  u n u s u a l  a t  f i r s t  s i g h t ,  w e  have  found it i s  e a s i l y  
l e a r n e d  by new u s e r s .  However, mine phone m a n u f a c t u r e r s  wish-  
i n g  t o  expand t h e i r  p r o d u c t  l i n e s  w i t h  s u c h  an i n t e r c o n n e c t  
s y s t e m  w i l l  p r o b a b l y  f i n d  it t o  t h e i r  a d v a n t a g e  t o  cus tomize  
t h e  d e s i g n  o f  t h i s  s y s t e m  t o  t h e i r  p a r t i c u l a r  mine phones ,  
t h e r e b y  u t i l i z i n g  t h e  un ique  a t t r i b u t e s  o f f e r e d  by t h e i r  i n d i -  
v i d u a l  p r o d u c t  l i n e s .  T h i s  c u s t o m i z a t i o n  s h o u l d  n o t  be  d i f f i -  
c u l t ,  and  S e c t i o n  111 below s u g g e s t s  some o f  t h e  f e a t u r e s  t h a t  
can  b e  e a s i l y  added t o  f u t u r e  d e s i g n s .  D e t a i l e d  p a r t s  l i s t s  
and c i r c u i t  s c h e m a t i c s  f o r  t h e  p r e s e n t  t h i r d - g e n e r a t i o n  p r o t o -  
t y p e  s y s t e m  can b e  o b t a i n e d  from t h e  s y s t e m  manual s u b m i t t e d  
t o  PMSRC and p l a c e d  on p u b l i c  f i l e .  

* Manufac tu re  o f  a new v e r s i o n  of t h i s  i n t e r c o n n e c t  u n i t  h a s  
s i n c e  been  u n d e r t a k e n  by a ma jo r  m a n u f a c t u r e r  o f  mine commun- 
i c a t i o n  equ ipmen t .  
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A. OVERVIEW 

The Mine Pager  Phone t o  P u b l i c  Telephone I n t e r c o n n e c t  Sys t e m  
i s  a  Push- to - t a lk  , P u s h - t o - l i s t e n  sys tem des igned  t o  a l low 
any mine p a g e r  sys tem u s i n g  DC v o l t a g e  on t h e  l i n e  t o  page ,  
t o  be  connec ted  t o  t h e  p u b l i c  t e l e p h o n e  system. The sys tem 
a l l o w s  a u t h o r i z e d  p e r s o n n e l  t o  communicate from t h e  p u b l i c  
t e l e p h o n e  sys tem i n t o  t h e  mine p a g e r  sys tem and v i c e  v e r s a .  

An o u t s i d e  c a l l e r  d i a l s  a  t e l e p h o n e  number a s s i g n e d  t o  t h e  
mine. Then, he  g a i n s  a c c e s s  i n t o  t h e  mine p a g e r  sys tem by 
t r a n s m i t t i n g  a  p r o p e r  t o n e  from a  hand-held t o n e  g e n e r a t o r  
i n t o  h i s  phone f o r  f i v e  seconds .  Once a c c e s s  i s  g a i n e d  i n t o  
t h e  mine h a g e r  sys tem t h e  t o n e  i s  t r a n s m i t t e d  o v e r  t h e  loud- 
s p e a k e r  sys tem f o r  a  few s e c o n d s ,  s i g n a l l i n g  t h a t  an o u t s i d e  
c a l l  i s  coming i n .  The c a l l e r  then  pages  o v e r  t h e  l o u d s p e a k e r s  
u n t i l  t h e  page i s  answered. 

The v a r i o u s  mine p a g e r  sys tems  have f u n c t i o n a l l y  s i m i l a r  
s w i t c h e s  l o c a t e d  i n  d i f f e r e n t  p l a c e s  and o p e r a t e  i n  s l i g h t l y  
d i f f e r e n t  f a s h i o n .  A l l  o f  t h e s e  sys tems w i l l  be  o p e r a t e d  
normal ly  when used  i n  c o n j u n c t i o n  w i t h  t h e  I n t e r c o n n e c t  sys -  
t e m  w i t h  t h e  e x c e p t i o n  o f  a d d i t i o n a l  s w i t c h i n g  o f  t h e  Page 
s w i t c h .  T h i s  o p e r a t i o n a l  d e s c r i p t i o n  w i l l  o n l y  d e s c r i b e  oper-  
a t i o n s  t h a t  a r e  i n  a d d i t i o n  t o  t h o s e  normal ly  r e q u i r e d  t o  
o p e r a t e  t h e  mine p a g e r  phone. 

The p e r s o n  i n  t h e  mine answers t h e  page by momentari ly d e p r e s s -  
i n g  t h e  Page s w i t c h ,  which a l lows  him t o  speak and a l s o  removes 
t h e  p a g i n g  s i g n a l  from t h e  l i n e ,  d i s c o n n e c t i n g  t h e  l o u d s p e a k e r s .  
(The MSA sys tem d e s i g n a t e s  t h i s  s w i t c h  a s  t h e  Push-to-Page 
s w i t c h  and i t  i s  l o c a t e d  on t h e  h a n d s e t ;  i t  i s  c a l l e d  t h e  Page 
But ton  on t h e  Gai-Tronics sys tem and i s  l o c a t e d  on t h e  f r o n t  
p a n e l ;  t h e  s w i t c h  i s  a l s o  l o c a t e d  on t h e  f r o n t  p a n e l  o f  t h e  
Femco sys tem and i s  d e s i g n a t e d  t h e  Page s w i t c h . )  To c a r r y  on 
a  two-way c o n v e r s a t i o n  t h e  u s e r  o f  t h e  mine phone must momen- 
t a r i l y  d e p r e s s  t h e  Page s w i t c h  each  t i m e  h e  wishes  t o  change 
from t h e  t a l k  mode t o  t h e  l i s t e n  mode o r  v i c e  v e r s a .  

The I n t e r c o n n e c t  sys tem a l s o  works i n  t h e  r e v e r s e  d i r e c t i o n ,  
from t h e  mine o n t o  t h e  o u t s i d e  t e l e p h o n e  system. The in-mine 
u s e r  removes t h e  h a n d s e t  from t h e  mine phone and w i t h  t h e  
p r o p e r  hand-held t o n e  g e n e r a t o r  a p p l i e s  a  t o n e  i n t o  t h e  mouth- 
p i e c e  o f  h i s  h a n d s e t  f o r  f i v e  seconds .  The t o n e  a c t i v a t e s  
t h e  I n t e r c o n n e c t  sys tem which a u t o m a t i c a l l y  d i a l s  a  p repro-  
gramrned t e l e p h o n e  number. The t e l e p h o n e  number i s  programmed 
by s e t t i n g  t h e  number on t h e  thumb-wheel s w i t c h e s  on t h e  f r o n t  
p a n e l  o f  t h e  I n t e r c o n n e c t  sys tem hous ing .  E x t e r n a l  and i n t e r n a l  
pho tographs  o f  t h e  i n t e r c o n n e c t  sys tem a r e  shown i n  F i g u r e s  2 
and 3. D e t a i l  o p e r a t i o n a l  d e s c r i p t i o n s  o f  t h e  incoming and o u t -  
go ing  c a l l  sequences  a r e  g iven  below. O p e r a t i o n  o f  t h e  s y s t e m  
d u r i n g  each  o f  t h e s e  sequences  can be fo l lowed  on t h e  o v e r a l l  
f low d iagram i n  F i g u r e  4 .  

7 .3  Arthur D Little, Inc. 
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B. I N C O M I N G  CALL SEQUENCE 

To a c t u a t e  t h e  I n t e r c o n n e c t  sys tem from an o u t s i d e  t e l ephone ,  
t h e  c a l l e r  must f i r s t  know t h e  t e l ephone  number o f  t h e  sys tem 
and must a l s o  have t h e  p r o p e r  f requency t one  g e n e r a t o r .  Pos- 
s e s s i n g  t h e s e ,  t h e  c a l l e r  d i a l s  t h e  number, which g e n e r a t e s  
t h e  r i n g  s i g n a l .  The r i n g  goes o v e r  t h e  t e l ephone  l i n e s ,  
through t h e  t e l ephone  company's connec t i ng  arrangement and t h e  
t r a n s f o r m e r  o f  t h e  Crown Adapter  and i n t o  t h e  r i n g  f requency 
decoder .  The r i n g  f requency decoder  i s  des igned  t o  d i sc r im-  
i n a t e  a g a i n s t  a l l  s i g n a l s  e x c e p t  t h e  20 Hz r i n g  s i g n a l  gener-  
a t e d  by t h e  t e l ephone  system. The o u t p u t  o f  t h e  r i n g  f requency 
decoder  goes t o  t h e  r i n g  c o u n t i n g  c i r c u i t .  When t h e  c i r c u i t  
r e cogn i ze s  two r i n g s ,  i t  d r i v e s  t h e  o f  f-hook r e l a y ,  " answering" 
t h e  phone, and a c t i v a t e s  t h e  au toma t i c  hang-up t i m e r .  

Once t h e  phone has  been a u t o m a t i c a l l y  "answered" ,  t h e  c a l l e r  
must g a i n  a c c e s s  t o  t h e  mine page r  system. In  o r d e r  t o  a l low 
o n l y  a u t h o r i z e d  c a l l s  i n t o  t h e  mine page r  sys tem,  t h e  I n t e r -  
connec t  sys tem use s  a  t one  r e c o g n i t i o n  c i r c u i t  t h a t  i s  o n l y  
a c t i v a t e d  by a  p r o p e r  f requency  t one .  Thus an a u t h o r i z e d  
c a l l e r  h a s  o n l y  t o  g e n e r a t e  t h a t  t one  i n t o  t h e  mouthpiece o f  
h i s  phone f o r  f i v e  seconds .  Th i s  t one  i s  r ecogn i zed ,  a c t i -  
v a t i n g  t h e  pag ing  p o r t i o n  o f  t h e  mine page r  sys tem through 
t h e  Incoming Page A c t i v a t o r .  The c a l l e r  may t h e n  t a l k  o v e r  
t h e  l oudspeake r s  o f  t h e  mine phones pag ing  t h e  pe rson  t o  
whom he wishes  t o  speak.  

I f ,  once t h e  c a l l  i s  "answered" ,  t h e  p r o p e r  f requency t o n e  i s  
n o t  t r a n s m i t t e d  i n t o  t h e  sys tem w i t h i n  20 s econds ,  t h e  sys tem 
w i l l  be "hung-up" by t h e  au toma t i c  hang-up t i m e r .  Th i s  a l -  
lows off-hook t i m e  due t o  improper c a l l s  t o  be k e p t  t o  a  min- 
imum. 

When t h e  page i s  answered,  t h e  answerer  must momentari ly de- 
p r e s s  t h e  Page s w i t c h  o f  t h e  mine phone. Th i s  a c t i v a t e s  t h e  
Push- to - ta lk  s w i t c h i n g  c i r c u i t  which s e r v e s  a  twofo ld  purpose .  
One, it d i s c o n n e c t s  t h e  l oudspeake r s  i n  t h e  mine sys tem and 
two, it opens t h e  incoming r e l a y  and c l o s e s  t h e  ou tgo ing  r e l a y  
o f  t h e  I n t e r c o n n e c t  system. The answerer  can t h e n  t a l k  i n t o  
h i s  h a n d s e t  through t h e  ou tgo ing  vo i ce  a m p l i f i e r  t o  t h e  te le-  
phone sys tem.  When he  h a s  f i n i s h e d  t a l k i n g ,  he  must aga in  
momentarily d e p r e s s  t h e  Page sw i t ch  i n  o r d e r  t o  l i s t e n .  The 
Page s w i t c h  must be dep re s sed  each  t i m e  t h e  t r a n s m i s s i o n  mode 
changes. I n  o t h e r  words ,  pushed t o  t a l k  and pushed aga in  t o  
l i s t e n .  The b u t t o n  need n o t  be h e l d  i n ,  a s  a  m a t t e r  o f  f a c t ,  
i t  i s  b e s t  n o t  h e l d  i n  s i n c e  t h i s  would cause  t h e  conve r sa t i on  
t o  be  b r o a d c a s t  o v e r  a l l  t h e  l oudspeake r s  i n  t h e  mine page r  
sys tem.  

There a r e  two normal methods o f  d i s c o n n e c t i n g  t h e  mine pager  
sys tem from t h e  t e l ephone  sys tem.  One i s  manual ly ,  a f t e r  t h e  

Arthur U Little, lnc 



end  o f  t h e  c o n v e r s a t i o n ,  and t h e  o t h e r  i s  a u t o m a t i c a l l y ,  
a f t e r  a  s p e c i f i e d  t i m e .  I n  o r d e r  t o  manually hang-up t h e  
sys tem,  a  t o n e  h a s  t o  be t r a n s m i t t e d  i n t o  t h e  h a n d s e t  mouth- 
p i e c e  by e i t h e r  t h e  c a l l e r  o r  t h e  answerer .  T h i s  t o n e  a g a i n  
goes th rough  t h e  t o n e  r e c o g n i t i o n  c i r c u i t  which decodes it 
and removes t h e  d r i v e  from t h e  off-hook r e l a y ,  "hanging t h e  
phone up".  The a u t o m a t i c  hang-up o c c u r s  when t h e  hang-up 
t i m e r  t u r n s  o f f  a f t e r  s i x  minutes,  removing t h e  d r i v e  from t h e  
o f  f-hook r e l a y .  The a u t o m a t i c  hang-up f e a t u r e  i n s u r e s  t h a t  
t h e  I n t e r c o n n e c t  sys tem w i l l  n o t  be d i s a b l e d  f o r  more than  
t h e  p r e s e t  t i m e  because  of  an i n c o r r e c t  hang-up. The sys tem 
may a l s o  be rr~anually hung-up i n  an emergency by u s i n g  t h e  
rfiar~ua.1 hang-up s w i t c h ,  l a b e l e d  " C l e a r " ,  on t h e  f r o n t  p a n e l  of  
t h e  I n t e r c o n n e c t  s y s t e m ' s  hous ing.  Th i s  l i g h t e d  pushbu t ton ,  
when l i t ,  i n d i c a t e s  t h a t  t h e  sys tem i s  i n  t h e  off-hook mode. 
I f  need be, t h e  sys tem can be hung-up by push ing  t h i s  push- 
b u t t o n ,  which hangs up t h e  sys tem,  e x t i n g u i s h i n g  t h e  lamp. 

C .  OUTGOING CALL SEQUENCE 

An o u t g o i n g  c a l l  can be  o r i g i n a t e d  from any mine p a g e r  phone 
connected  t o  t h e  I n t e r c o n n e c t  s y s  t e m .  Again, o n l y  a u t h o r i z e d  
p e r s o n n e l  can c a l l  o u t  s i n c e  a  p r o p e r  f r equency  t o n e  g e n e r a t o r  
i s  needed. When someone wishes  t o  c a l l  o u t ,  he  goes t o  t h e  
n e a r e s t  mine phone and removes t h e  h a n d s e t  from i t s  c r a d l e .  
H e  t h e n  t r a n s m i t s  t h e  t o n e  i n t o  t h e  h a n d s e t  mouthpiece f o r  
f i v e  seconds .  I t  s h o u l d  be  n o t e d  t h a t  t h i s  i s  t h e  same a s  
t a l k i n g ;  and i f  t h e  sys tem i n  use  r e q u i r e s  d e p r e s s i o n  o f  a  
Talk  s w i t c h ,  t h i s  must  be done. 

The g e n e r a t e d  t o n e  goes t o  t h e  t o n e  r e c o g n i t i o n  c i r c u i t  where 
i t  i s  decoded,  t h e r e b y  a c t i v a t i n g  t h e  a u t o m a t i c  hang-up t i m e r  
and d r i v i n g  t h e  off-hook r e l a y  i n  t h e  Crown Adap te r ,  " p i c k i n g  
up t h e  phone". S i m u l t a n e o u s l y ,  t h e  r e l a y  of  t h e  incoming am- 
p l i f i e r  i s  a c t i v a t e d ,  a s  i s  t h e  a u t o m a t i c  d i a l e r .  

The a u t o m a t i c  d i a l e r  i s  a  module i n  t h e  I n t e r c o n n e c t  sys tem 
w i t h  a  programmed number t h a n  can b e  manually s e l e c t e d  i n  t h e  
mine o f f i c e .  When it i s  a c t i v a t e d  by t h e  t o n e  decoder  c i r c u i t ,  
it a u t o m a t i c a l l y  d i a l s  t h a t  number. Thus t h e  c a l l e r  h a s  no 
a b i l i t y  t o  de te rmine  t h e  number d i a l e d ,  j u s t  t h e  a b i l i t y  t o  
have it d i a l e d .  

Once t h e  number i s  d i a l e d ,  t h e  c a l l e r  can l i s t e n  t o  t h e  r i n g  
and h e a r  when t h e  o u t s i d e  phone i s  answered. The c a l l e r  must 
t h e n  momentari ly d e p r e s s  t h e  Page s w i t c h ,  which opens t h e  i n -  
coming r e l a y  and c l o s e s  t h e  o u t g o i n g  r e l a y  i n  o r d e r  f o r  t h e  
i n s i d e  c a l l e r  t o  be h e a r d  by t h e  o u t s i d e  p a r t y .  The Page 
s w i t c h  must be momentari ly d e p r e s s e d  each  t i m e  t h e  t r a n s m i s s i o n  
mode changes.  

The hang-up modes a r e  e x a c t l y  t h e  same a s  i n  t h e  incoming 
c a l l  sequence:  manual ly ,  a  t o n e  must be g e n e r a t e d ;  o r  auto-  
m a t i c a l l y ,  when t h e  a u t o m a t i c  hang-up t i m e r  t i m e s  o u t .  Also 
t h e  emergency manual hang-up s w i t c h  can be used t o  c l e a r  t h e  
s y s  t e m .  
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11. SUMMARY OF OPERATIONAL FEATURES 
-- 

A. PRESENT DESIGN 

(1) D i r e c t  connec t ion  t o  o u t s i d e  t e l e p h o n e  l i n e s .  No 
a c o u s t i c  c o u p l e r  r e q u i r e d .  

( 2 )  D i r e c t  connec t ion  t o  mine p a g e r  phone l i n e .  No 
a c o u s t i c  c o u p l e r  o r  p a g e r  phone m o d i f i c a t i o n s  
r e q u i r e d .  

( 3 )  System compat ib le  w i t h  any mine pag ing  sys tem u t i l -  
i z i n g  DC v o l t a g e  on t h e  l i n e  t o  e n a b l e  pag ing .  

( 4 )  Only a u t h o r i z e d  p e r s o n n e l  can use  sys tem.  P r o p e r  
f r equency  t o n e  i s  needed.  

( 5 )  P o c k e t - s i z e d  t o n e  g e n e r a t o r  i s  a l l  t h a t  i s  r e q u i r e d  
f o r  a u t h o r i z e d  pe r son  t o  i n i t i a t e  c a l l .  

( 6 )  S t a n d a r d  8-pin d u a l - i n - l i n e  i n t e g r a t e d  c i r c u i t  used 
f o r  t o n e  r e c o g n i t i o n .  

( 7 )  Des igna ted  t o n e  f requency comple te ly  v a r i a b l e ,  b e i n g  
de te rmined  by a  r e s i s t o r  and/or  c a p a c i t o r ,  t h u s  
sys tem i s  compat ib le  w i t h  a l l  t o n e  g e n e r a t o r s .  

( 8 )  Tone t r a n s m i t t e d  o v e r  l o u d s p e a k e r s  t o  s i g n a l  incoming 
o u t s i d e  c a l l .  

( 9 )  O u t s i d e  c a l l e r  can page o v e r  mine p a g e r  s y s t e m  
l o u d s p e a k e r s  . 

(10)  Convenient  d i a l - o u t  number s e l e c t i o n  v i a  thumb-wheel 
s w i t c h e s  l o c a t e d  on i n t e r c o n n e c t  u n i t  hous ing.  

(11) Sys t e m  a u t o m a t i c a l l y  d i a l s  preprogrammed o u t s i d e  
t e l e p h o n e  number. 

(12)  Automat ic  hang-up t i m e r .  System o n l y  o f f - l i n e  f o r  
20 seconds  due t o  wrong number and s i x  minutes  due 
t o  i n c o r r e c t  hang-up. 

(13)  Manual hang-up s w i t c h  a l lows  a u t o m a t i c  hang-up t i m e r  
t o  be  o v e r r i d d e n .  System can be  c l e a r e d  i n s t a n t a n -  
e o u s l y  from i n t e r c o n n e c t  u n i t .  

( 1 4 )  S m a l l - s i z e d  u n i t  can be e a s i l y  mounted on a  t a b l e  o r  
w a l l  b r a c k e t .  

Arthur D Little, Inc 



B. ADDITIONAL FEATURES FOR FUTURE DESIGNS 

(1) Dual f r e q u e n c y  d e t e c t i o n  a l l o w i n g  e i t h e r  o f  two 
nunber s  t o  be  d i a l e d  a u t o m a t i c a l l y ,  o r  one  o f  
s e v e r a l  by t o n e  combinat ion .  

( 2 )  S t a t u s  i n d i c a t o r  lamps.  

( 3 )  Complete d u p l e x  s y s t e m  e l i m i n a t i n g  P u s h - t o - t a l k  
o p e r a t i o n .  

( 4 )  O p e r a t i o n  w i t h  2 4  v o l t  sys t ems .  

( 5 )  Audio warn ing  s i g n a l  one  m i n u i t e  p r i o r  t o  a u t o m a t i c  
hang-up 

6 R e t r i g g e r i n g  o f  a u t o m a t i c  hang-up t i m e r  t h rough  
use  o f  second  t o n e ,  t h e r e b y  e x t e n d i n g  c o n v e r s a t i o n  
t i m e  beyond s i x  m i n u t e s .  

( 7) I n t e r c o n n e c t i o n  o f  two s e p a r a t e  mine p a g i n g  s y s  t e m s  
i n  d i f f e r e n t  mines by u s i n g  two I n t e r c o n n e c t  u n i t s .  

111. INSTALLATION PROCEDURE 

I n  o r d e r  t o  c o n n e c t  a  mine p a g e r  phone s y s t e m  t o  t h e  Mine 
P a g e r  Phone t o  P u b l i c  Telephone  I n t e r c o n n e c t  Sys tem,  i t  must 
m e e t  two c r i t e r i a :  f i r s t ,  t h e  P a g e r  sys t em must use  12 v o l t s  
DC t o  a c t i v a t e  i t s  p a g i n g  c i r c u i t  and s e c o n d ,  i t  must be i n -  
s t a l l e d  w i t h  a l l  c a b l e  c o n n e c t i o n s  o b s e r v i n g  p o l a r i t y .  I f  
t h e s e  r e q u i r e m e n t s  a r e  m e t ,  t h e  I n t e r c o n n e c t  s y s t e m  w i l l  en-  
a b l e  t h e  mine p a g e r  phone s y s t e m  t o  i n t e r c o n n e c t  w i t h  t h e  
p u b l i c  t e l e p h o n e  s y s  t e m .  

The a c t u a l  i n s t a l l a t i o n  o f  t h e  I n t e r c o n n e c t  sys t em is  s i m p l e  
and can  b e  pe r fo rmed  by any mechanic.  The first  c o n n e c t i o n  
made i s  t h e  c o n n e c t i o n  t o  t h e  Mine P a g e r  Phone c a b l e .  T h i s  
r e q u i r e s  c o n n e c t i o n  o f  t h e  two w i r e s  o f  t h e  p a g e r  c a b l e  t o  
t h e  P a g e r  Connec t ion  b i n d i n g  p o s t s  on t h e  I n t e r c o n n e c t  s y s  t e m  
h o u s i n g .  A s  s t a t e d  above,  p o l a r i t y  must  be  o b s e r v e d ,  w i t h  
t h e  + s i d e  o f  t h e  b a t t e r i e s  g o i n g  t o  t h e  + ( r e d )  p o s t  and t h e  
- s i d e  t o  t h e  - ( b l a c k )  p o s t .  
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The n e x t  connec t ion  r e q u i r e d  i s  t h e  connec t ion  t o  t h e  t e l e -  
phone company s u p p l i e d  connec t ing  arrangement .  Th is  j u s t  
e n t a i l s  matching f o u r  w i r e s  t o  t h e i r  a p p r o p r i a t e  c o l o r s  on 
bo th  t h e  connec t ing  arrangement and t h e  I n t e r c o n n e c t  sys tem 
housing.  Thus, r e d  goes  t o  r e d ,  g reen  t o  g r e e n ,  yel low t o  
yel low and b l ack  t o  b l a c k .  Th is  connec t s  t h e  mine pager  phone 
sys tem t o  t h e  t e lephone  l i n e  through t h e  I n t e r c o n n e c t  system. 

The f i n a l  connec t ion  i s  s imply p lugg ing  i n  t h e  l i n e  co rd  of  
t h e  I n t e r c o n n e c t  system t o  an  AC o u t l e t .  The e n t i r e  sys tem 
can t h e n  be ene rg i zed  by pushing t h e  POWER sw i t ch  on t h e  f r o n t  
pane l  of  t h e  I n t e r c o n n e c t  Uni t  housing.  Th is  l i g h t e n e d  push- 
b u t t o n  sw i t ch  w i l l  l i g h t ,  v e r i f y i n g  t h a t  t h e  sys tem i s  e n e r g i z e d  
and ope rab l e .  

I t  shou ld  be no ted  t h a t  t h e  t e l ephone  company s u p p l i e d  connect-  
i n g  arrangement may vary  among t h e  l o c a l  t e l ephone  companies. 
The connec t ing  arrangement w i l l  e n t a i l  f i x e d  charges  which 
have been s p e l l e d  o u t  i n  t h e  l o c a l  t e l ephone  t a r i f f s .  I n  o r d e r  
t o  comply w i t h  t h e  t e l ephone  t a r i f f s  t h e  l o c a l  t e l ephone  company 
should  be informed by t h e  mine t h a t  a  customer f u r n i s h e d  t e l e -  
phone d e v i c e  i s  be ing  i n t e r c o n n e c t e d  w i t h  t h e  p u b l i c  swi tched  
network.  Contac t  shou ld  be made w i t h  t h e  l o c a l  t e l ephone  
company accounts  manager r e s p o n s i b l e  f o r  t e lephone  s e r v i c e  t o  
t h a t  mine. The accounts  manager w i l l  t h e n  i d e n t i f y  t h e  p rope r  
t e c h n i c a l  t e l ephone  company employee who can i d e n t i f y  which 
t e l ephone  company v o i c e  i n t e r c o n n e c t i n g  arrangement i s  s u i t a b l e  
from a  s t a n d a r d  l i s t  a v a i l a b l e  from t h e  t e l ephone  company. A t  
t h a t  t i m e  t h e  t e l ephone  company should  be  i n  a  p o s i t i o n  t o  
supp ly  t h e  fo l l owing  i n fo rma t ion :  

a l e a d  t i m e  r e q u i r e d  f o r  i n s t a l l a t i o n  of  t h e  ar rangement ,  

a one t i m e  i n s t a l l a t i o n  cha rge ,  

a monthly charges  t h e r e a f t e r .  

W e  e x p e c t  t h a t  t h e  above charges  w i l l  f a l l  i n  t h e  range of 
$50-$75 f o r  i n s t a l l a t i o n  and $5-$10 p e r  month. 
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